(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




lllllllllllllllllllllllll 



(43) International Publication Date (10) International Publication Number 

18 October 2001 (18.10.2001) PCT WO 01/77215 A2 



(51) International Patent Classification 7 : C08K 3/00 

(21) International Application Number: PCT/FI0 1/00345 

(22) International Filing Date: 9 April 2001 (09.04.2001) 

(25) Filing Language: Finnish 

(26) Publication Language: English 



(30) Priority Data: 

20000846 



10 April 2000 (1 0.04.2000) FI 



(71) Applicant (for all designated States except US): BORE- 
ALIS TECHNOLOGY OY [FI/FI]; P.O. Box 330, FIN- 
06101 Porvoo (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): LAIHO, Erkki 
[FI/FI]; Kaivantotie 7, FTN-06450 Porvoo (FI). SAINIO, 
Markku [FI/H]; Myrskylantie 696, FIN-06100 Porvoo 
(FI). VAHALA, Martti [FI/FI]; Tilanomistajantie 1 I, 
FIN-06400 Porvoo (FI). 



(74) Agent: BERGGREN OY AB; P.O. Box 16, FIN-00101 
Helsinki (FI). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



If) (54) Title: POLYMER-BASED COMPOSITION 

J^J (57) Abstract: The invention relates to a polymer-based composition, which is intended to be used especially as an extrudable 
or coextrudable film or film coating for a substrate in web form, such as packaging cardboard. According to the invention, the 
composition contains polymer, the melt viscosity (MRF 2 ) of which is 0.5-20 g/10 min., and black and white pigment blended with 
the polymer, with which the composition is tinted grey and made to absorb visible light and UV radiation. Polyolefins, especially 
low-density polyethylene, are suitable as polymer, black pigment may be carbon black, and white pigment can be titanium dioxide. 
Q The greyness caused by the joint effect of the black and white pigment imitates the appearance of aluminium foil, traditionally used 
^ in packaging cardboard. With the light and UV protection achieved with the composition, it is possible to improve the durability of 
packed light-sensitive foods, such as juices. 
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Polymer-based composition 



The invention relates to a polymer-based composition, which is intended to be used 
especially as an extrudable or coextrudable film or film coating for a substrate in 
5 web form, such as packaging cardboard. As the principal component such a 
composition contains at least one extrudable or coextrudable polymer. 

Polymers have been used as single- or multi-layer coatings in packaging papers and 
packaging cardboards, provided either on one side or on both sides of paper or 
cardboard. It has been required that a heat-sealable polymer coating be provided 
10 especially for packages to be closed by heat sealing, such as packaging materials for 
food packages. Respectively, polymers have been extruded as single- or multi-layer 
polymeric packaging films, from which heat-sealability can be required. 

Packaging cardboard used for food packages, such as milk and juice cartons, has 
traditionally also been provided with an aluminium foil for making the package gas 

15 and aroma proof, which has essentially improved the durability of the product. The 
aluminium foil also protects the product from the possible detrimental effects of 
ultraviolet radiation or visible light For cost and environmental reasons, however, 
aluminium has been replaced to an increasing extent by polymers acting as oxygen 
and aroma barriers, such as ethylene vinyl alcohol copolymer (EVOH) or 

20 polyamide (PA) in the present packaging cardboards. However, these do not form 
any UV or light" protection, due to which visible light and ultraviolet radiation have 
the chance to penetrate through the material to harm the packed product. 

It has been tried to prevent the ultraviolet radiation from penetrating through the 
packaging material into the packed product by using UV absorbers incorporated 
25 into the material or by printing the material. Mentions of, for example, glimmer 
added to the polymeric gas barrier layer of packaging cardboard (patent FI-96752), 
or of the reducing effect a dye pigment has on UV permeability (application FI- 
980086), are found in literature. 

Also the development trend that packaging cardboards be made thinner than before 
30 has increased the transmission of visible light and ultraviolet radiation. This 
problem is emphasised in cardboards manufactured of bleached pulp, from which 
the light and UV protection caused by chromophores in the pulp is missing. For 
example, it has been noted that a typical polymer-coated multi-layer packaging 
cardboard, in which the weight of the bleached base cardboard is 240 kg/m 2 , can let 
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through almost 10% of the visible light coming across it in the wavelength range of 
400 - 700 nm and that this light can harmfully effect the durability and quality of 
the packed food. The measurements conducted show that the light penetrating the 
packaging material disintegrates ascorbic acid in the juice, thus reducing its amount 
5 from about a third of the original during a storage time of five weeks. In an 
otherwise similar storing test, in which the effect of light had been eliminated, about 
75% of the ascorbic acid remained after the completion of the test 

The above mentioned surprising observations form the basis for the present 
invention, with which the said detrimental problem of transmission of light and UV 

10 radiation in the packaging material can be eliminated. According to the invention, 
the solution is a polymer-based composition, which is especially suitable for an 
extrudable or coextrudable film or coating; the composition is characterised in that 
it contains a polymer, the melt viscosity (MFR 2 ) of which is 0.5 - 20 g/10 min., and 
that 0.05 - 0.5% of black pigment and 5 - 25% of white pigment has been blended 

15 into the polymer, with which the composition has been tinted grey and made to 
absorb light and UV radiation. 

The absorption properties of the composition of the invention are principally based 
on the existence of the absorbing black pigment. Especially efficient black pigment 
is carbon black, which provides the desired light and UV protection already in low 
20 concentrations and which, being non-toxic and enduring heat-sealing, is suitable for 
the coating composition intended for food packages. 

The said white pigment to be incorporated into the composition, most preferably 
titanium dioxide, does not in itself very much reduce the penetration of light or UV 
radiation of the film or coating, but its main significance is that it, together with the 

25 black pigment, provides the composition with a grey tint. By pigmenting the 
composition grey, the appearance of the film or coating formed from it is made to 
resemble the aluminium foil traditionally used in packaging materials. As 
consumers have grown accustomed to the aluminium foils, which have been used 
for a long time, it is a very considerable advantage for getting the material approved 

30 in the markets, if its appearance resembles that of the accustomed one. The 
corresponding appearance could not be achieved with mere black pigment, and the 
said essential advantage would thus remain unachieved. 

It is required from the composition of the invention for packaging materials that, in 
extruded or coextruded layer thickness of 5 - 60g/m 2 , especially in heat-sealing 
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layers preferably 20 - 50g/m 2 , it forms a grey protective layer with which the 
desired light and UV absorption can be achieved. 

The polymer component of the invention, forming the principal component of the 
composition, is preferably polyolefin, such as low-density polyethylene (PE-LD), 
5 which has the required melt viscosity of 0.5 - 20g/10 min. 

The optional additional component in compositions of the invention is molecular 
sieve, such as sodium aluminium silicate, the purpose of which is to act as the 
absorber of possible smells. 

The weight limits for the said components in the composition of the invention are 
10 preferably 75 - 95% of polymer, 5 - 25% of white pigment, 0.05 - 0.5% of black 
pigment, and 0 - 0.05% of molecular sieve. 

The polymer component of the composition may be low-density polyethylene, the 
amount of which in the composition is 75 - 95%, preferably 80 - 90%, and most 
preferably 85 - 90%. The white pigment is most preferably titanium dioxide, the 

15 amount of which in the composition is 5 - 25%, preferably 10 - 20%, and most 
preferably 10 - 15%. The black pigment is most preferably carbon black, the 
amount of which in the composition is 0.05 - 0.5%, preferably 0.10 - 0.30%, and 
most preferably 0.10 - 0.20%. The molecular sieve possibly incorporated into the 
composition is most preferably sodium aluminium silicate, the amount of which in 

20 the composition is at most 0.5%, preferably 0.10 - 0.30%, and most preferably 
0.15 - 0.25%. A composition of the invention comprising about 88% of low-density 
polyethylene, about 12% of titanium dioxide, about 0.15% of carbon black, and 
about 0.2% of sodium aluminium silicate, has been found as especially 
advantageous. 

25 The density of the low-density polyethylene used in the composition may be 912 - 
935 kg/m 3 , preferably 915 - 932 kg/m 3 , and most preferably 915 - 930 kg/m 3 . 
According to the invention, the melt viscosity of polyethylene is 0.5 - 20 g/10 min., 
preferably 1-15 g/10 min., and most preferably 3-10 g/10 min. Especially 
advantageous is a low-density polyethylene manufactured by high-pressure free 

30 radical polymerisation, which is rich in long side chains and a high melt strength, 
and because of that a good processability. A possible choice may also be a linear 
low-density polyethylene manufactured by catalytic copolymerisation of ethylene 
and higher a-olefin, or by using chrome, Ziegler Natta, or metallocene catalyst. 
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Long side chains may be provided by using diene or polyene containing two end 
double bonds as comonomer. 

Alternatively, polyethylene manufactured with Borstar technology can be used in 
the composition, the polyolefin of which is polyethylene manufactured with Borstar 
5 technology, the density of which is 927 - 962 kg/m 3 , preferably 945 - 960 kg/m 3 , 
and the melt viscosity 0.5 - 20 g/10 min., preferably 1-15 g/10 min., and most 
preferably 3-10 g/10 min. Considering the Borstar technology, reference is made 
to the application FI-970121, which with this reference is attached as part of the 
present specification. 

10 When incorporating about 0. 10% of carbon black into the composition, a sufficient 
light and UV protection is generally achieved in practice, and about 0.20% is a 
limit, the exceeding of which is no longer necessary, taking into consideration the 
said protection. However, the said limit can be exceeded when looking for a desired 
grey shade for the composition. With a carbon black concentration of over 0.5%, 

15 the colour of the composition becomes so dark that it no longer resembles 
aluminium. For achieving the best light and UV protection, the carbon black has to 
be added into the composition in as small particles as possible. The average particle 
size is preferably at most 200 nm and most preferably about 20 nm. 

As high purity as possible is required from the titanium dioxide used for the 
20 composition, and it has to have been processed organically or inorganically as little 
as possible. Impurities might react at extrusion temperatures and thus decrease the 
quality of the polymer. The amount of titanium dioxide to be incorporated into the 
composition depends on the amount of carbon black added; their mutual relation 
determines the grey tint of the composition. The upper limit, 25%, for the titanium 
25 dioxide concentration is in practice set by the fact that the extrudability of the 
composition begins to decrease above this limit. At the lower limit of 5%, the 
amount of carbon black producing the suitable grey again falls so low that the light 
and UV protection start to suffer. The average size of the titanium dioxide particles 
is preferably at most 1.8 jam and most preferably about 0.18 jam. 

30 Among others, sodium aluminium silicate marketed by UOP with the product name 
Abscent 3000 is suitable as molecular sieve. 

The manufacture of the composition of the invention is best conducted by adding 
the pigments into the polymer as premixtures (Masterbatch). Such products suitable 
for the invention are, for example, a titanium dioxide mixture marketed with the 
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name Premix Prewhite 18-50, and a carbon black mixture marketed with the name 
Premix Preblack 710-03. 

The invention also relates to the use of the polymer-based composition tinted grey 
with pigments as a coating to be spread on packaging cardboard as a coating which 
5 provides a protection against light and UV radiation, and which has an appearance 
imitating an aluminium foil. 

For testing the invention, a composition was manufactured, in which 0.12% of 
carbon black and 7.5% of titanium dioxide were blended into low-density 
polyethylene. Onto packaging cardboard manufactured of bleached pulp and 

10 weighing 240 g/m 2 , 5g/m 2 of sealing polymer (EVOH), and 6 g/m 2 of polymeric 
binding agent were spread as coatings, and the topmost heat sealing layer was 
formed from 45 g/m 2 of the said composition tinted grey according to the invention. 
A similarly manufactured polymer-coated packaging cardboard was used as 
reference material, but it did not contain the dye pigments added into the topmost 

15 heat sealing layer. Apple juice was stored in closed cartons heat-sealed of packaging 
cardboard at storage temperatures of 23°C and 9°C. The ascorbic acid concentration 
was measured from the juices at the moment of packing and after storage times of 
two and five weeks. The results have been gathered to the following table. 

Table 

20 The change in the ascorbic acid concentration (mg/1) in apple juice 



Storage time 


0 


2 weeks 


4 weeks 


Invention 9°C 


450 


395 


355 


Invention 23°C 


450 


355 


340 


Reference 9°C 


450 


375 


155 


Reference 23°C 


450 


275 


145 



The considerable improvement in the preservation of ascorbic acid in packed juice 
to be achieved with the invention can be seen from the results. 

The effect of the pigments incorporated into the coating composition in accordance 
25 with the invention on the light transmission in the wavelength range of visible light 
was tested in tests, the curves measured in which are shown in the enclosed Figures 
1 and 2. The objective of the measuring comprised multi-layer packaging materials, 
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which contained the coating composition of the invention, and the reference 
products were known state-of-the-art multi-layer packaging materials. 

In Figure 1, the curve 1 has been obtained from cardboard of bleached pulp, the 
weight of which was 240 g/m 2 , and which had as coating 20 g/m 2 of clear 
5 unpigmented polyethylene (PE-LD); the curve 2 has been obtained from similarly 
coated cardboard of bleached pulp, the weight of which was 300 g/m 2 ; the curve 3 
has been obtained from similarly coated cardboard of unbleached pulp, with a 
weight of 239 g/m 2 ; and the curve 4 illustrating the invention has been obtained 
from cardboard of bleached pulp, with a weight of 240 g/m 2 and with a coating 
10 comprising 20 g/m 2 of polyethylene composition (PE-LD) of the invention tinted 
grey by blending into it 0. 12% of carbon black and 7.5% of titanium dioxide. 

By comparing the curves 1 and 2 in Figure 1, the increase in light transmission 
caused by the thinning of the cardboard manufactured of bleached pulp can be 
observed. The curve 3 further shows that, as the cardboard is made of unbleached 
15 pulp, no essential light transmission problem occurs. The substantially 
corresponding light permeability according to Figure 4 has been achieved by 
coating the cardboard with a polymer composition of the invention, tinted grey with 
the help of white and black pigment. 

Figure 2 comprises light transmission curves measured as in Fig. 1, illustrating the 
20 effect of the amount of titanium dioxide and carbon black on the absorption of light! 
The curve 2 representing the state of the art and the curve 4 representing the 
invention are identical to those in Fig. 1. The curve 5 has been obtained from 
cardboard of bleached pulp, with a weight of 300 g/m 2 and coated with 20 g/m 2 of 
polyethylene (PE-LD), containing 7.5% of titanium dioxide. The curve 6 has been 
25 obtained from the same base cardboard, the coating of which comprised 17 g/m 2 of 
the said polyethylene dyed white and 3 g/m 2 of the said polyethylene tinted grey 
blended with it. By comparing the curves in Fig. 2 it can be noted that the reducing 
effect of titanium dioxide on the light permeability is relatively small, but already in 
a concentration of 0.018%, the carbon black reduces the light penetrating the 
30 material to less than a third of the level it would be without the adding of pigment. 

It is obvious for one skilled in the art that the different forms of embodiment are not 
restricted to the above examples, but they may vary within the enclosed claims. 
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Claims 

1. Polymer-based composition, characterised in that the composition contains a 
polymer, the melt viscosity (MFR 2 ) of which is 0.5 - 20 g/10 min., and that 0.05 - 
0.5% of black and 5 - 25% of white pigment has been incorporated into the 

5 polymer, the composition being tinted grey with these pigments and made to absorb 
visible light and UV radiation. 

2. Composition according to claim 1, characterised in that the black pigment is 
carbon black. 

3. Composition according to claim 1 or 2, characterised in that the white 
10 pigment is titanium dioxide. 

4. Composition according to one of the preceding claims, characterised in that 
the composition may be extruded or coextruded as a grey polymer film or coating 
providing light protection and UV protection, the weight of the film being 5-60 
g/m 2 , preferably 20 - 50 g/m 2 . 

15 5. Composition according to one of the preceding claims, characterised in that 
the composition further includes molecular sieve, such as sodium aluminium 
silicate. 

6. Composition according to one of the preceding claims, characterised in that 
the composition contains polyolefin as polymer. 

20 7. Composition according to claim 6, characterised in that the polyolefin is low- 
density polyethylene, the density of which is 912 - 935 kg/m 3 , preferably 915 - 932 
kg/m 3 , and most preferably 915 - 930 kg/m 3 , and the melt viscosity 0.5 - 20 g/10 
min., preferably 1-15 g/10 min., and most preferably 3-10 g/10 min. 

8. Composition according to claim 6, characterised in that the polyolefin is 
25 polyethylene manufactured with Borstar technology, the density of which is 927 - 

962 kg/m 3 , preferably 945 - 960 kg/m 3 , and the melt viscosity 0.5 - 20 g/10 min., 
preferably 1-15 g/10 min., and most preferably 3-10 g/10 min. 

9. Composition according to one of the preceding claims, characterised in that it 
contains 

30 - 75 - 95% of polymer, such as polyethylene; 

- 5 - 25% of white pigment, such as titanium dioxide; 
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- 0.05 - 0.5% of black pigment, such as carbon black; and 

- 0 - 0.5% of molecular sieve, such as sodium aluminium silicate. 

10. Composition according to claim 9, characterised in that it contains 80 - 90%, 
most preferably 85 - 90% of polyethylene. 

5 11. Composition according to claim 9 or 10, characterised in that it contains 10 - 
20%, most preferably 10-15% of titanium dioxide. 

12. Composition according to one of the claims 9-11, characterised in that it 
contains 0. 10 - 0.30%, most preferably 0. 10 - 0.20% of carbon black. 

13. Composition according to one of the claims 9 - 12, characterised in that it 
10 contains 0. 10 - 0.30%, most preferably 0. 15 - 0.25% of molecular sieve. 

14. Composition according to claims 10 - 13, characterised in that it contains 

- about 88% of polyethylene; 

- about 12% of titanium dioxide; 

- about 0. 15% of carbon black; and 

15 - about 0.2% of sodium aluminium silicate. 

15. The use of a composition according to one of the preceding claims tinted grey 
as a coating to be spread onto the packaging cardboard, providing a protection from 
light and UV radiation, its appearance imitating an aluminium foil. 
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